Abstract-Using nuclear quadrupole resonance spectroscopy, it has been found that chloroform and dichloroethane absorbed by microporous hypercrosslinked polystyrene retain the capacity of the crystalline structure formation in small free spaces of the network on cooling, whereas p-dichlorobenzene demonstrates the complete loss of the capacity of crystallization.
INTRODUCTION
Hypercrosslinked polystyrenes are the first ones of a new class of hypercrosslinked polymer materials obtained via connection of the solvated polystyrene chains with a lot of rigid bridges-spacers. As a result, a rigid openwork single-phase network is formed; its model is presented below (see Fig. 1 ) [1] .
Hypercrosslinked polystyrenes differ from all known polymer network structures in some unique properties. First, they have neither the properties of typical glassy materials nor those of elastomers. Really, the temperature of the onset of deformation of a hypercrosslinked network can vary from 223 to almost 473 K depending on the load (nondestructive) on a granule [2] , with the deformation attaining 30%, which is more in the nature of elastomers. However, on the thermomechanical curve, the typical plateau of elasticity is absent. The deformations are fully reversible. The deformation properties of a granule subjected to deformation followed by swelling in an organic solvent and drying are completely restored [2] . Second, the hypercrosslinked polystyrenes are capable of swelling in any liquid and gaseous media independently of their affinity to PS precursor. Finally, in consequence of the synthesis principle itself, the hypercrosslinked polymers have a permanent porous structure with nanosized free spaces between polymer chains crosslinked covalently into a rigid openwork three-dimensional network.
The synthesis, structure, and properties of hypercrosslinked PS were described in detail previously [3] . The internal free volume of a hypercrosslinked network is accessible for molecules of any gas or liquid. Such polymer systems filled with water and different organic solvents were studied with the use of the NMR low-temperature porosimetry in our previous works [4] [5] [6] . Depending on the morphology and crosslinking density of networks, a significant reduction in melting temperatures of solvents absorbed by polymer was revealed. Since nanosized spaces contain a limited number of solvent molecules, a general question arises regarding the structure of substances adsorbed by the porous polymer and whether the nature of "pore walls" influences the properties of an ensemble of molecules filling the "nanopores."
For example, the study of water in carbon nanotubes 10.9-15.2 Å in diameter by X-ray diffraction analysis [7] showed the presence of four different ordered structures of polygonal ice. These results generate a need for going from the volume to molecular scale of structures and phenomena as the nanotube diameter decreases.
Besides water, other substances filling porous materials, although with greater pore sizes, were investigated. For example, the results of studying sodium nitrite incorporated into mesoporous matrices of silicates МСМ-41 with pore size varied from 20 tо 37 Å are presented in the previous work [8] . Using 23 Na magic angle spinning NMR spectroscopy, it was shown that the structure of the crystalline phase of † Deceased.
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NaNO 2 in the confined space of this size is similar to the structure of the bulk substance, although the quadrupole interaction of 23 Na for NaNO 2 in silicate is much lower than for NaNO 2 in bulk. In a wide temperature range, two phases coexist in these nanocomposites: a crystalline one and a NaNO 2 melt; i.е., sodium nitrite in the composite is subjected to the process of diffuse melting at temperatures significantly lower than the melting temperature of sodium nitrite in bulk.
The relaxation times of 35 Сl in KСlО 3 and 14 N in hexamethylenetetramine and sodium nitrite incorporated into porous and composite materials via saturation with aqueous solutions of the substances under consideration were studied [9] . As porous materials, rubber, paper, grain, and activated carbon were used. However, as follows from the presented illustrations, the authors were not assured that all pores were filled with the studied substances to a sufficient extent when using the above-mentioned method and that water was removed from the pores completely. Some increase in the spin-lattice relaxation time Т 1 and a broadening of the NQR line of the substances in the porous matrix were found. The authors [9] suggest that the observed changes in Т 1 can be explained by the deformation of crystallites of the studied substances under the action of the environment.
Of interest is the study of p-dichlorobenzene incorporated into porous materials (wood, cork, brick, and silica gel) as a melt [10] . In the resulting impregnates, two phases of the incorporated compound are observed. p-Dichlorobenzene penetrates into pores as a more thermostable β phase, and on the surface of the matrix particles, it is present as an α phase. The hightemperature β phase in pores is stable, and the authors [10] explain its retention by a limited pore size, which prevents the transfer of p-dichlorobenzene into the α phase. However, in the cited work, the authors do not give the pore size for the studied materials.
Unfortunately, the results of the aforementioned works elucidate the basic question only to a small extent, namely, in what state the substances may exist in the nanosized space and what is the influence of the pore "surface" on molecules incorporated into these pores.
The aim of this work was to study the structure and dynamics of some substances confined in small network meshes of undetermined configuration in hypercrosslinked polystyrenes with the use of the 35 Cl NQR method.
EXPERIMENTAL
Dichloroethane and chloroform were incorporated into polymer via immersion of polymer granules in these solvents followed by the isolation of granules and drying of liquid from their external surface, which is accompanied by the appearance of mobility of the sample granules. The polymer granules swelled in solvent were placed into NQR tubes, which were sealed. Under the above conditions, only the equilibrium solvent vapors were located over the polymer surface. For comparison, the initial liquid solvents were placed in identical tubes.
When using p-dichlorobenzene, the saturation of the polymer granules was carried out by two methods. Dichlorobenzene was dissolved in a volatile solvent (methanol, chloroform), and the granules were kept in the resulting solution, filtered, and dried or washed with a solvent, in which dichlorobenzene is insoluble. A more convenient technique is the saturation of dry 
